Abstract. Opportunistic diseases cause substantial morbidity and mortality to human immunodeficiency virus (HIV)-infected patients. Highly active antiretroviral therapy (HAART) leading to immune reconstitution is the most effective treatment of preventing opportunistic diseases. This retrospective study established an epidemiologic profile of opportunistic diseases 10 years after the introduction of HAART. The HIV antiretroviral therapy-naive patients matching inclusion criteria were included. The primary outcome was the prevalence of opportunistic diseases. From
INTRODUCTION
Human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS) is a major public health concern in sub-Saharan Africa, where 70% of the 33 million people estimated to be infected by HIV in 2009 reside. Between 2002 and 2020,~68 million people will die of AIDS in the 45 countries most affected. 1 Over the past 10 years in Gabon where the prevalence of HIV/AIDS has been~5.9%, the government has established a countrywide program involving ambulatory treatment centers to confront the challenges of HIV/AIDS. This program has included the introduction of highly active antiretroviral therapy (HAART) in 2001 as a standard of care.
Opportunistic diseases (ODs) are a heterogeneous group of diseases, infections, and malignancies that result in significant morbidity and mortality in HIV-infected individuals. Progressive deterioration of the immune system caused by a decline in CD4 + T cells is the main risk factor for the development of ODs. In developed countries, the introduction of HAART, which halts then reverses the decline in CD4 + T cell counts, has dramatically reduced the incidence of ODs among people living with HIV/AIDS (PLHIV/AIDS). 2 There is little data concerning the epidemiologic profile of ODs in Gabon. Between 1992 and 1998, 3 years before the introduction of HAART, the authors conducted two retrospective studies to establish the frequency of ODs in the Infectious Diseases Unit of the Jeanne Ebori Foundation in Libreville, Gabon, where the majority of HIV-infected patients were managed. Pulmonary tuberculosis was the most frequent OD, responsible for 12% of all admissions. 3, 4 To improve diagnosis, prevention, and treatment of ODs patients, a retrospective study was conducted to establish an epidemiologic profile of ODs in PLHIV/AIDS 10 years after the introduction of HAART.
METHODS
The authors conducted a retrospective study between January 1, 2002 and September 30, 2010 at the Infectious Diseases Unit, Fondation Jeanne Ebori Hospital, and the main center managing PLHIV/AIDS in Libreville, Gabon. Libreville is the capital of Gabon with an estimated population of 578,136 (one-third of the national population). There are an estimated 63,903 PLVIH in the country and the unit sees about 800 HIV-infected patients annually. The study was conducted according to good clinical practice guidelines and was approved by the National Ethics Committee and the Faculty of Medicine and Health Sciences of Libreville, Gabon (Medical Doctorate Thesis 718, 899, 2012).
Included were HIV-positive in-and outpatients matching the following criteria: the ability to follow-up at the study site, the presence of HIV ART-naive patients, and availability of medical records. The HAART was initiated according to national guidelines. Data on patients regarding demographics, clinical information, laboratory features, HAART regimen, and use of co-trimoxazole prophylaxis were collected using a standardized case report form. Confidentiality of data was guaranteed using anonymous identification codes. The primary outcome of interest was relative prevalence of ODs clinically diagnosed according to the presence of the following criteria: pruritic papular eruptions, superficial fungal infections, peripheral neuropathy, cutaneous herpes simplex, seborrheic dermatitis, herpes zoster, oral candidiasis, vulvovaginal candidiasis, and myositis. Pulmonary tuberculosis was diagnosed either on the basis of one or more sputum-positive samples for acid-fast bacilli on smear and/or culture with a compatible clinical assessment or by physical examination, chest-x-ray (CXR), and negative sputum microscopy in cases with a compatible medical history but with a clear response to anti-tuberculosis treatment. Extrapulmonary tuberculosis was confirmed by histological and/or microbiological findings of tissue and/or fluids from the suspected sites of infection. Cerebral toxoplasmosis was diagnosed based on computed tomography scan findings for positive toxoplasmosis serology or successful presumptive treatment.
Community-acquired pneumonia was diagnosed based on medical history, physical examination, and CXR with or without a microbiological diagnosis.
Non-typhoidal salmonellosis was diagnosed based on positive cultures and esophageal candidiasis was diagnosed endoscopically. Furthermore, microsporidiosis and isosporiasis were confirmed by positive stool examination, Kaposi's sarcoma was confirmed by histological assessment of a biopsy and pneumocystosis was based on high clinical suspicion and compatible CXR, with or without positive examination of sputum induced by inhalation of hypertonic saline solution. Bronchoalveolar lavage was rarely performed. Cryptococcal meningitis was confirmed by microscopic examination of cerebrospinal fluid or by positive serum or cerebrospinal fluid cryptococcal antigen. Extrapulmonary cryptococcosis was confirmed by microbiological findings of tissue and/or fluids from the suspected site of infection. In addition, immunological failure was defined by a reduction in CD4 T-cell count compared with initial count. There was a 50% reduction compared with peak CD4 T-cell count and persistence of CD4 T cells 100/mm 3 6 months after HAART was initiated despite good treatment adherence. The HIV viral load was not performed. Finally, clinical failure was defined by at least one of the following events: clinical deterioration, occurrence of ODs, non-AIDS defining malignancies, and death. Statistical analyses were performed using Epi Info version 3.5.1. 5 Variables were compared using χ 2 and Fisher's exact tests as appropriate. Statistical significance was determined using a conventional P level of 0.05.
RESULTS
Between January 2002 and September 2010, 1507 HIVinfected patients were admitted for follow-up to the unit. Six hundred and eighty-seven patients (45.6%) matched inclusion criteria (Figure 1 ). Mean duration of follow-up was 2.3 years. Multi-partner sex was the most common risk factor for HIV infection and was observed in 79% of cases. Median age was 44 (27-51) years and male/female ratio was 0.75. The HIV-1 mono-infection was found in 98.5% of cases. The HIV-1 and HIV-2 co-infections accounted for 1.5% of admitted patients. Hepatitis B serology was performed in 24% of patients and HBsAg was positive in 19 of 165 (11.5%) cases. Co-trimoxazole prophylaxis for the prevention of infectious ODs was prescribed in 51.3% of patients with ODs (Tables 1  and 2 ); a combination of zidovudine + lamivudine + efavirenz was used in 39% of cases and stavudine + lamivudine + efavirenz in 28% of cases.
Of 654 patients diagnosed with ODs (558 before and 96 following HAART), 458 were identified (1.4 OD/patient) ( Table 2 ). Between 2002 and 2010, the annual incidence of OD remained high, with peaks in 2003 (81 cases) and 2008 (67 cases). Among patients with infectious ODs, 22.05% were the result of pulmonary tuberculosis, 15.94% caused by herpes zoster, 14.19% caused by cerebral toxoplasmosis, 14.19% as a result of oral candidiasis, and 9.39% caused by severe community-acquired pneumonia. Cryptococcal meningitis and pneumocystosis were rare, accounting for only 0.44% and 0.21% of patients, respectively. Prevalence of pruritic Figure 1 . Profile of the study population. papular eruption was 36.24% and Kaposi's sarcoma 1.96%. Lymphomas were not reported ( Table 2 ). The HAART led to a median increase of 494/mm 3 CD4 cells. Six patients died. The percentage of missing outcome data was high (61%).
DISCUSSION
The HAART was introduced in Gabon in 2001 and consequently between 2001 and 2009, the rate of HIV infection decreased by 25%. 1 The authors of this study conducted a retrospective review during that period with the objective of describing the spectrum of ODs in the management of HIV-infected patients in the referral unit in Libreville, Gabon. The authors previously conducted two retrospective studies in Libreville to evaluate the prevalence of ODs in a population of HIV-infected patients (Table 2) .
Pulmonary tuberculosis is a leading cause of death in HIVinfected patients. 6 As a result, pulmonary tuberculosis was found to be a common illness in HIV-infected patients receiving HAART in Libreville, Gabon, and was associated with a high prevalence (22.05%). A similar prevalence of 26. In terms of prevalence, non-typhoidal salmonellosis was the third bacterial OD found in the current study with a prevalence of 8.07 versus 18.2% between 1992 and 1996 3 and 8.07 versus 10.72% between 1994 and 1998. 4 The HIV infection with advanced immunosuppression is a major risk factor for invasive non-typhoidal salmonellosis disease in Africa. 8 Salmonella enterica serovar, Salmonella typhimurim, and Salmonella enterica serovar enteritidis are the leading causes of non-typhoidal salmonellosis in Africa. The rapid emergence of multidrug-resistant strains can make treatment difficult and recurrence of invasive non-typhoidal is common. 8 Third generation cephalosporins and fluoroquinolones are the most effective treatments but remain expensive for the subSaharan African population.
Herpes zoster was the most frequent viral opportunistic infection found in the current study with a prevalence of 15.94%. This prevalence was higher in Gabon between 1992 and 1996 (18.5%) 3 and lower between 1994 and 1998 (4.81%). 4 In a Malian study, a low prevalence of 2.6% was found. 7 Cerebral toxoplasmosis is a major cause of morbidity and mortality, especially in resource-poor settings. It is also a common neurological complication in some countries despite the availability of HAART and effective prophylaxis. Toxoplasmosis has been historically considered one of the most important opportunistic infections detected in HIV/AIDS patients. Prevalence has been found to be related to ethnicity, certain risk factors, and reactivation of toxoplasmosis. The current study found a prevalence of 14.19% versus 2.19% between 1994 and 1998 4 ; this increase was probably the result of better access to cerebral imaging.
The HIV-related cryptococcal meningitis remains a major opportunistic infection in sub-Saharan Africa and is responsible for 13-44% of all deaths in HIV-infected patients. 9 Most episodes of cryptococcal meningitis in HIV-infected patients occur during deep immunosuppression (CD4 cell counts 100/mm 3 ) and are probably the result of reactivation of latent infections. 10 The prevalence of cryptococcal infection in the current study was 0.44%. These results were similar to the authors' two previous studies that showed a prevalence of 0.44-1.7% 3, 4 ; similarly, a weak prevalence of cryptococcal meningitis has been reported in studies in Mali 7 and Ivory Coast, 11 accounting for 3.1% and 2.5% of ODs, respectively.
Kaposi's sarcoma is the most common malignancy affecting HIV-infected patients with a total incidence in cohorts of HIV-infected patients ranging from 25-35%. 12, 13 Moreover, Kaposi's sarcoma may be associated with an increased risk of developing ODs and showing shorter durations from HIV seroconversion to the first AIDS-defining event.
14 The prevalence of Kaposi's sarcoma in the current study was 1.96%, which is comparable to the pre-HAART era in Libreville, Gabon. Kaposi's sarcoma might have been underreported caused by a lack of available tools for the diagnosis of extracutaneous manifestations.
The current study had several limitations. First, there were a high number of patients lost to follow-up (61% of patients with ODs) and missing data as a result of the retrospective design that might have impaired the incidence of OD and outcome analyses. Furthermore, considering the malignancies involved (AIDS-and non-AIDS-defining cancers), the current study reported only nine cases of Kaposi's sarcoma. These findings could be explained by a dysfunctional Gabonese health care system and lack of diagnostic tools as well as high mortality rates associated with theses untreated diseases. These findings could also explain the absence of disseminated Mycobacterium avium complex and cytomegalovirus infections. Finally, the current study was not designed to directly measure the impacts of HAART on OD incidence nor of immune reconstitution inflammatory syndrome on OD incidence.
CONCLUSIONS
Gabon remains an area of high prevalence of HIV/AIDS infection with a national seroprevalence of 5.9% (7.1% in Libreville). The ODs remain a major health concern in subSaharan Africa where limitations in medical resources result in diagnostic and treatment obstacles. Immune restoration under HAART represents the most effective preventive treatment.
Almost 10 years after the deployment of HAART, the overall prevalence of ODs in Gabon remains high: two-thirds of patients presented with ODs during follow-up. However, the landscape has changed, particularly regarding infectious ODs. Multidisciplinary approaches including the deployment of HAART are necessary for reducing the effect of ODs on patients with HIV/AIDS. Efforts require the development of more effective programs to help identify patients earlier and link and include them as part of appropriate and effective care approaches. An effective team of health care professionals must be made available to deliver high quality care once patients with HIV are identified and persuaded to seek treatment. Future studies are needed to evaluate the impact of HAART on HIV/AIDS epidemic in Gabon. 
